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(57)Abstract: 

PROBLEM TO BE SOLVED: To cany in or out a plate- 
like object certainly and smoothly without complicated 
works such as adjustment of a device for storing the 
plate-like object and an object-carrying in/out apparatus, 
in the case that the plate-like object is carried in or out by 
using the carrying in/out apparatus. 
SOLUTION: The carrying in/out apparatus 10 that 
carries out the plate-like objects W1, \N2, etc., stored in 
a cassette 70 or carries the plate-like objects into the 
cassette 70 comprises, at least, a holding part 1 1 for 
attracting and holding the plate-like object, and a folding 
ami 16 for carrying the holding part 11 into the cassette 
or retracting it from the cassette. The holding part 1 1 1s 
formed in a turnable manner by a predetermined angle 
taking the advancing/retracting direction of the folding arm 16 as the center of rotation by an 
actuating part 12, and also formed in a turnable manner by both of depression angle and 
elevation angle. 




LEGAL STATUS 

http://wwwl9.ipdLinpit.go.jp/PAl/result/detail/main/wAAABoay0cDA414289673Pl.htin 4/18/07 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9jpdlinpit.go jp/PAl/result/detail/main/wAAABoayOcDA^ 4/18/07 



JP,2002-289673,A [CLAIMS] 



Page 1 of 1 



' * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The attaching part which is taking-out close equipment which takes out the tabular object held 
in the cassette, or carries in a tabular object in a cassette, and carries out suction maintenance of the 
tabular object, the crookedness arm to which make this attaching part advance into a cassette, or it is 
made to evacuate from the inside of a cassette ~ at least ~ having ~ this attaching part ~ a mechanical 
component - the attitude direction of this crookedness arm ~ the center of rotation - carrying out - a 
necessary include angle — the taking-out close equipment constituted possible [ derricking ] in ****** 
and the direction of his statement while being constituted pivotable. 

[Claim 2] An attaching part has the first supporter and second supporter which support a tabular object 
at least. To this first supporter and this second supporter The first tabular object detection sensor which 
detects a tabular object, and the second tabular object detection sensor are arranged, respectively, this — 
the first tabular object detection sensor - and ~ this — the taking-out close equipment according to claim 
1 with which angle of rotation and the forward-and-backward inclination include angle of this attaching 
part centering on the attitude direction are adjusted while the second tabular object detection sensor 
detects existence of a tabular object. 

[Claim 3] An attaching part has a base common to the first supporter and second supporter, and the third 
tabular object detection sensor which detects a tabular object is arranged in this base, this - the first 
tabular object detection sensor ~ this — the second tabular object detection sensor — and — this — the 
taking-out close equipment according to claim 2 with which angle of rotation or the forward-and- 
backward inclination include angle of this attaching part centering on the attitude direction is adjusted 
while the third tabular object detection sensor detects existence of a tabular object. 
[Claim 4] The first tabular object detection sensor, the second tabular object detection sensor, and the 
third tabular object detection sensor are taking-out close equipment according to claim 2 or 3 which is 
the electrostatic detection sensor which detects existence of a tabular object by change of electrostatic 
capacity. 

[Claim 5] Taking-out close equipment is taking-out close equipment according to claim 1 to 4 with 
which the storage means with which angle of rotation and the forward-and-backward inclination include 
angle which are controlled by the control device and adjusted equipped this control device as adjustment 
data memorizes, and angle of rotation and the forward-and-backward incHnation include angle of an 
attaching part are adjusted to it based on the this memorized contents. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.inpit... 4/18/07 



JP,2002-289673,A [DETAILED DESCRIPTION] 



Page 1 of 6 



' * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the taking-out close equipment which performs 
carrying in into taking out of tabular objects, such as a semiconductor wafer held in the cassette, and the 
cassette of a tabular object. 
[0002] 

[Description of the Prior Art] Grinding of the rear face of the semiconductor wafer with which two or 
more formation of the circuits, such as IC and LSI, was carried out on the front face is carried out using 
the grinding attachment 40 shown in drawing 9 , and it serves as predetermined thickness. 
[0003] The cassette installation bases 73 and 74 in which the cassette 71 which holds the semiconductor 
wafer after the cassette 70 by which this grinding attachment 40 holds the semiconductor wafer in front 
of grinding, and grinding is laid. The taking-out close equipment 41 which carries in taking out of the 
semiconductor wafer from a cassette 70, or the semiconductor wafer to a cassette 71, The main doubling 
table 42 which carries out alignment of the semiconductor wafer to a fixed location, The first 
conveyance means 43 and the second conveyance means 44 of conveying semiconductor wafer W, The 
turntable 49 which equipped the upper part with four chuck tables 45, 46, 47, and 48 which carry out 
suction maintenance of the semiconductor wafer. It has the grinding means 50 and 60 which carry out 
grinding of the semiconductor wafer W held at each chuck table, and the washing station 62 which 
washes the semiconductor wafer after grinding, 

[0004] As shown in a cassette 70 at drawing 10 , two or more hold of the semiconductor wafers Wl and 
W2 in front of grinding and ... is carried out, and it is taken up one sheet at a time by taking-out close 
equipment 41, and is laid in the main doubling table 42 by it. And after alignment of semiconductor 
wafer W is performed in the main doubling table 42, while the first conveyance means 43 is adsorbed, 
when the first conveyance means 43 carries out a slewing motion, semiconductor wafer W is laid in the 
chuck table 46 which was in the location of the chuck table 45. 

[0005] Next, semiconductor wafer W by which the turntable 49 carried out necessary include-angle 
rotation, and was held at the chuck table 46 is positioned directly under the grinding means 50 like 
illustration. 

[0006] The grinding means 50 is connected with the slide section 51, is guided to the guide rail 52 
arranged perpendicularly, and has the composition that the grinding means 50 also moves up and down 
in connection with the slide section 51 driving to a pulse motor 53, and moving up and down. 
[0007] Moreover, in the grinding means 50, it is equipped with the grinding wheel 57 at the tip of the 
spindle 55 which was connected with the driving source 54 and arranged perpendicularly through the 
mounter 56, and the grinding stone 58 for rough grinding has fixed in the lower part of the grinding 
wheel 57. And when it drives to a driving source 54 and a spindle 55 rotates, while a grinding stone 58 
rotates, the grinding means 50 descends, the rotating grinding stone 58 contacts the rear face of 
semiconductor wafer W, and grinding of the rear face concerned is carried out. 

[0008] Finish grinding of the rear face is carried out in response to an operation of the grinding stone 61 
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for finish grinding with which semiconductor wafer W held at the chuck table 46 was positioned directly 
under the grinding means 60, and the tumtable 49 fixed it on the grinding wheel 59 of the grinding 
means 60 by carrying out necessary include-angle rotation after rough grinding. On the other hand, the 
semiconductor wafer held at the chuck table 45 is positioned directly under the grinding means 50, and 
rough grinding is performed in response to an operation of the grinding means 50 here. 
[0009] In addition, the chuck table 45 is automatically positioned in the location in which the chuck 
table 46 was located before rotation of a tumtable 49 at this time. And after the semiconductor wafer 
which carries out grinding next fi'om a cassette 70 is taken out, being laid in the main doubling table 42 
and making alignment, by the first conveyance means 43, it is conveyed by the chuck table 45 and laid 
in it. 

[0010] Thus, a semiconductor wafer is picked out firom a cassette 70 one by one, and while suction 
maintenance of the semiconductor wafer is carried out at each chuck table and a tumtable 49 rotates, 
grinding of the rear face of a semiconductor wafer is carried out one after another by receiving an 
operation of the grinding means 50 and 60. 

[00 11] And the semiconductor wafer which finish grinding finished is held in a cassette 71 by taking-out 
close equipment 41, after being conveyed by the washing station 62 and performing washing by the 
second conveyance means 44. In this way, all semiconductor wafer W after grinding is held in a cassette 
71. 

[0012] 

[Problem(s) to be Solved by the Invention] In taking-out close equipment 41, as shown in drawing 9 and 
drawing 1 h (A), the adsorption sections 75 and 76 are formed in the fi*ont face of an attaching part 77. 
And it has the composition that the semiconductor wafer Wl concerned is taken out when an attaching 
part 1 1 goes up a little like drawing 1 1 (C) after the semiconductor wafer Wl which an attaching part 77 
tends to advance into a cassette 70 like drawing 1 1 (B), and it is going to take out was positioned 
caudad, the semiconductor wafer is adsorbed by the adsorption sections 75 and 76 and an attaching part 
77 retreats like drawing 1 1 (D). Therefore, in order to perform certainly and smoothly taking out and 
carrying in of a tabular object, it is needed that the attaching part 77 and tabular object of taking-out 
close equipment 41 are parallel. 

[0013] However, in case taking-out close equipment 41 is built into grinding attachment 40, the tabular 
object which an inclusion error may arise, and an inclination may be in the cassette installation bases 73 
and 74, originated in these, and was held in the attaching part 77 of taking-out close equipment 41 and 
the cassette 70 may not become parallel. Thus, since trouble arises to perform certainly and smoothly 
carrying in and taking out of a tabular object when the attaching part 77 and the tabular object are not 
parallel, the complicated activity of adjusting the installation condition of the cassette installation bases 
73 and 74 or taking-out close equipment 41 so that an attaching part 77 and a tabular object may become 
parallel is needed, 

[0014] Moreover, although it is needed that the tabular object laid in the washing station 62 and an 
attaching part 77 are parallel when taking up the tabular object washed in die washing station 62 and 
holding in a cassette 71 with taking-out close equipment 41, when not parallel, it is necessary to adjust 
the inclination of a washing station 62, and adjustment of relative physical relationship with taking-out 
close equipment 41 is also fiirther needed. 

[0015] Thus, it has the technical problem to carry out taking-out close [ of the tabular object ] certainly 
and smoothly, without doing the complicated activity of adjustment of the equipment with which a 
tabular object is held, and taking-out close equipment etc., when using taking-out close equipment and 
taking out or carrying in a tabular object. 
[0016] 

[Means for Solving the Problem] As a concrete means for solving the above-mentioned technical 
problem, this invention The attaching part which is taking-out close equipment which takes out the 
tabular object held in the cassette, or carries in a tabular object in a cassette, and carries out suction 
maintenance of the tabular object, It has at least the crookedness arm to which make an attaching part 
advance into a cassette, or it is made to evacuate fi:om the inside of a cassette. An attaching part a 
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mechanical component - the attitude direction of a crookedness arm - the center of rotation — carrying 
out ~ a necessary include angle ~ while being constituted pivotable, the taking-out close equipment 
constituted possible [ derricking ] in ****** and the direction of his statement is offered. 
[0017] As for this taking-out close equipment, an attaching part has the first supporter and second 
supporter which support a tabular object at least. And to the first supporter and second supporter The 
first tabular object detection sensor which detects a tabular object, and the second tabular object 
detection sensor are arranged, respectively. Angle of rotation and the forward-and-backward inclination 
include angle of an attaching part centering on the attitude direction being adjusted while the first tabular 
object detection sensor and the second tabular object detection sensor detect existence of a tabular 
object, and an attaching part Have a base common to the first supporter and second supporter, and the 
third tabular object detection sensor which detects a tabular object is arranged in a base. While the first 
tabular object detection sensor, the second tabular object detection sensor, and the third tabular object 
detection sensor detect existence of a tabular object, angle of rotation or the forward-and-backward 
inclination include angle of an attaching part centering on the attitude direction is adjusted. The first 
tabular object detection sensor, the second tabular object detection sensor, and the third tabular object 
detection sensor It is the electrostatic detection sensor which detects existence of a tabular object by 
change of electrostatic capacity. Taking-out close equipment is controlled by the control device, and let 
it be additional requirements for the storage means with which angle of rotation and the forward-and- 
backward inclination include angle which were adjusted equipped the control device as adjustment data 
to memorize, and to adjust angle of rotation and the forward-and-backward inclination include angle of 
an attaching part to it based on the this **(ed) contents. 

[0018] thus, the attaching part which adsorbs a tabular object with the taking-out close equipment 
constituted ~ the attitude direction of a crookedness arm — the center of rotation — carrying out ~ a 
necessary include angle - since it constituted possible [ derricking ] in ****** and the direction of his 
statement while constituting pivotable, when the tabular object and attaching part which it is going to 
take out are not parallel, an attaching part can be adjusted rotation and/or by derricking so that it may be 
in a condition parallel to a tabular object. 

[0019] Moreover, by having formed at least two tabular object detection sensors in the attaching part, 

the inclination of the tabular object and attaching part in an one direction can be detected, and the 
inclination of the tabular object and attaching part in two directions can be detected by forming another 
tabular object detection sensor in a base further. 

[0020] Furthermore, by using each tabular object detection sensor as an electrostatic-capacity sensor, 
incorrect recognition is lost and detection of a tabular object can be ensured. 
[0021] Moreover, if the storage means with which the control unit was equipped by using angle of 
rotation and the forward-and-backward inclination include angle at the time of an attaching part being 
adjusted as adjustment data is made to memorize, since an attaching part is controllable with a control 
unit, it is not necessary to operate neither a cassette nor taking-out close equipment each time in the case 
of the taking-out close of two or more tabular objects, and the taking-out close of the tabular object 
between two or more cassettes, and to adjust to it mechanically. 
[0022] 

[Embodiment of the Invention] As a gestalt of operation of this invention, the taking-out close 
equipment 10 shown in drawing 1 is mentioned as an example, and is explained. In addition, the same 
sign is attached and explained about the part constituted like the conventional example. 
[0023] TWrtakirig-OMiclo's'e'^^^^ consists of*a crookedness*'arm4 6^whieh«consistsi5f^fifs^^ 

arm slewing motion means 15 to which the slewing motion of the first arm 13 is carried out, a second 
arm slewing motion means 17 to which the slewing motion of the second arm 14 is carried out, and a 
vertical-movement means 18 drive the crookedness arm 16 in the vertical direction while connecting 
these with the attaching part 14-holding a tabular object, the mechanical component^l'2'^which'^drives^an*^, 
at]taching-part 11, and the-first arm 13 and the second arm 14\ 

[0024] As an attaching part 1 1 is formed in a plane, the first supporter 20 and second supporter 21 have 
composition projected in this direction from the base 19 and it is shown also in drawing 2 The fi-ont face 
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of the first supporter 20 and the second supporter 21 is equipped with the first tabular object detection 
sensor 24 and the second tabular object detection sensor 25 while having the first suction section 22 and 
the second suction section 23 which carry out suction maintenance of the tabular object. Moreover, the 
base 19 is equipped with the third tabular object detection sensor 26. 

[0025] Here, as the first tabular object detection sensor 24, the second tabular object detection sensor 25, 
and third tabular object detection sensor 26, electrostatic capacity can change with approach of a tabular 
object, and the electrostatic detection sensor which detects existence of a tabular object based on the 
change can be used, for example. Moreover, although the photosensor which consists of a group of light 
emitting devices, such as a photo coupler, and a photo detector can also be used, since incorrect 
recognition may arise by the surface brightness or the scattered light of a tabular object in this case, it is 
desirable to use the electrostatic detection sensor which there is such no problem and can detect 
existence of a tabular object certainly. 

[0026] An. attaching part 1 1 and a mechanical component 12 can be driven for the second arm slewing 
motion means 17, and the second arm 14 can carry out a slewing motion, and they can be further^ 
positioned in a desired location and height by vertical movement of the crookedness arm 16 by the^ 
vertical-movement means 18 while they are driven for the first arm slewing motion means 15 and the 
first arm 13 carries out a slewing motion. 

[0027] Moreover, it is pivotable in the direction of the forward hand of cut P which is a hand of cut 
shown in drawing 4 , and the direction Q of inverse rotation while derricking is possible for an attaching 
part 1 1 to the direction A of his statement which drives to a mechanical component 12 and is shown in 
drawing 3 , aind ****** B. 

[0028] Here, as shown in drawing 5 , the first motor 27 which is the driving source which rotates an 
attaching part 1 1 in the direction of the forward hand of cut P shown in drawing 4 and the direction Q of 
inverse rotation, and the second motor 28 which is the driving source which derricks an attaching part 
1 1 in the direction of ****** A and the direction B of his statement which were shown in drawing 3 are 
arranged in the interior of a mechanical component 12. 

[0029] The revolving shaft 29 of the first motor 27 is connected with the rotation section 30, and has 
composition which the rotation section 30 rotates in connection with a revolving shaft 29 driving on the 
first motor 27, and rotating. Moreover, the second motor 28 is fixed to the rotation section 30, the ball 
screw 31 is connected with the revolving shaft of the second motor 28, and pomt 31a of this ball screw 
31 is roundish, and is formed. 

[0030] The rotation section 30 engages with an attaching part 1 1 and the hinge 32 formed in one 
rotatable in the engagement section 33, the rotation section 30 and a hinge 32 are fiuther connected with 
the spring 34, and the spring 34 is energized in the direction which pushes a hinge 32. 
[0031] In the condition that the second motor 28 does not drive, as shown in drawing 5 , while point 31a 
contacts contact section 32a, balance is maintained by energization with a spring 34, and an attaching 
part 1 1 will be in a level condition. 

[0032] On the other hand, if it moves in the direction in which a ball screw 31 is lengthened by the drive 
of the second motor 28 as shown in drawing 6 If it moves in the direction in which the lower part of a 
hinge 32 is extruded, an attaching part 1 1 **** in the direction of the direction A of his statement in 
connection with it, and a ball screw 3 1 is conversely extruded by the force of a spring 34 By pushing, 
while point 31a contacts contact section 32a, the upper part of a hinge 32 is extruded and an attaching 
part 1 1 **** in the direction of ****** A in connection with it. Thus, the hinge 32 centers on the 
engagement section 33, and it shifts, rotates in that direction, and has composition in which an attaching 
part 1 1 carries out derricking in connection with it. 

[0033] The suction way 35 which is open for fi-ee passage in the first suction section 22 and the second 
suction section 23 is formed in the interior of a hinge 32 and an attaching part 11, and the suction way 
35 is open for fi-ee passage in the source of suction through a rotary joint 36 in the rotation section 30. 
[0034] In case the semiconductor wafer held in the cassette 70 shown in drawing 1 is taken out, the 
semiconductor wafer Wl which usually carries out sequential taking out fi-om the semiconductor wafer 
in the least significant, and is finally in the most significant is taken out, but since the semiconductor 
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wafer of the request in a cassette 70 may be taken out, the case where a semiconductor wafer Wl is 
taken out here is explained. 

[0035] Firstrif it explains based on drawing 1 , when it is going to take out a semiconductor wafer 
ftam a cassette 70, an attaching part 11 is made to advance under the semiconductor wafer Wl. And » 
when the first tabular object detection sensor 24 and the second tabular object detection sensor 25 detect 
existence of a semiconductor wafer Wl to coincidence, the semiconductor wafer Wl and the attaching^' 
part 1 1 are parallel, and do not need to adjust an attaching part 11. 
[0036] I^ever, by ah inclinatior^beingjii^^ 

4aking-out close equipment 10 in it, as shown in drawiiig the semiconductor wafer and attaching ^ 
p^art 1 1 which were held in the cassette 70 may not be parallel in X shaft orientations. Although the 
inclination is exaggerated and shown in the example of illustration in order to make an understanding 
easy, the.edge of the direction of +X of a semiconductor wafer Wl is in the condition of having gone up«# 
a little and having inclined from the edge of the direction of -X.- 

[0037] In this case, even if it makes an attaching part 1 1 advance under the semiconductor wafer Wl as 
shown in drawing 8 (B) Since a semiconductor wafer Wl is undetectable depending on the first tabular 
object detection sensor 24 and the second tabular object detection sensor 25 even if a semiconductor 
wafer Wl is detectable depending on the third tabular object detection sensor 26, By the drive of thg^^ 
second motor 28 which constitutes the mechanical component 12 shown in drawing 6 , until an attaching -^ 
parilrii and a semiconductor wafer Wl become parallel Namely,. the.point of m^t]^liing,p?u^ 
made to **** in the direction of the direction A of his statement until not only tffe ffiird tabiilai- oQect 
detection sensor 26 but the first tabular object detection sensor 24 and the second tabular object 
detection sensor 25 detect a semiconductor wafer Wl . As shown in drawing 8 (C), an attaching part 1 1 
is raised and a semiconductor wafer Wl is adsorbed by the first suction section 22 and the second 
suction section 23, and as shown in drawing 8 (D), it takes out. 

[0038] On the other hand, contrary to the example of drawing 8 (A) - (D), when the edge of the direction 
of +X of a semiconductor wafer Wl falls and leans from the edge of the direction of -X (not shown), 
after making an attaching part 1 1 and a semiconductor wafer Wl into an parallel condition by making an 
attaching part 1 1 **** in the direction of ****** B, it adsorbs and takes out. 

[0039] Moreover, the semiconductor wafer and attaching part 1 1 which were held in the cassette 70 may 
not be parallel in Y shaft orientations. In this case, by the drive of the first motor 27 shown in drawing 
5 , after making a semiconductor wafer and an attaching part 1 1 parallel by rotating an attaching part 1 1 
in the direction of the forward hand of cut P shown in drawing 4 , or the direction Q of inverse rotation, 
it adsorbs and takes out. 

[0040] Furthermore, a semiconductor wafer and an attaching part 1 1 may not be parallel in the both 
sides of X shaft orientations and Y shaft orientations. In this case, while rotating an attaching part 11 in 
the direction of the forward hand of cut P shown in drawing 4 , or the direction Q of inverse rotation 
suitably, a semiconductor wafer Wl and an attaching part 1 1 can be made parallel by derricking in the 
direction A of his statement shown in drawing 3 , or the direction of ****** B. 
[0041] The control unit 37 is coimected to taking-out close equipment 10, and since the control imit 37 
is equipped with the storage means 38, such as memory, while being able to control rotation and 
derricking of an attaching part 11, vertical movement, and an attitude collectively with this control unit 
37, rotation and/or the include angle which derricked of an attaching part 1 1 can be made to memorize 
as adjustment data, as shown in drawing 1 . Therefore, only as for the include angle made to memorize, 
about a semiconductor wafer W2, W3, and an attaching part 1 1 can raise productivity rotation and/or 
by taking out, derricking. 

[0042] Moreover, although not only taking out but the activity of carrying in the semiconductor wafer 
after grinding and washing to a cassette 71 is needed in the grinding attachment 40 of drawing 9 shown, 
for example in the conventional example the semiconductor wafer and attaching part 1 1 which were 
held in the cassette 71 become parallel like [ the inclination of this cassette 71 ] the above-mentioned 
cassette 70 - as - an attaching part 1 1 ~ rotation - and/or, if it is derricking and the storage means 38 
of a control unit 37 is made to memorize that information A carrying-in activity can be done efficiently, 
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without doing the complicated activity of adjusting the inclination of a cassette 71 for an attaching part 
1 1 derricking and/or by doing a carrying-in activity, making it rotate based on the contents of storage. 
[0043] In addition, a monitor 39 can be made to display about the result of decision of the existence of 
the existence of semiconductor wafer W by the first tabular object detection sensor 24, the second 
tabular object detection sensor 25, and the third tabular object detection sensor 26. For example, if it is 
displayed as "O.K.'* when the decision resuh of the first tabular object detection sensor 24, the second 
tabular object detection sensor 25, and the third tabular object detection sensor 26 is the same, and it is 
displayed as "NG" when decision results differ, an operator can know easily whether a semiconductor 
wafer and an attaching part 1 1 are level. It is desirable to make it tell an operator certainly, as a beep 
sound is emitted in the case of "NG." 

[0044] In the gestalt of this operation, although the case where taking-out close [ of the semiconductor 
wafer ] was carried out was mentioned as the example and explained, this invention is applicable also 
about tabular objects other than a semiconductor wafer. Moreover, the spinner table which holds a 
semiconductor wafer in the washing station 62 shown not only in carrying in to taking out and the 
cassette from a cassette but in drawing 9 leans, and this invention can be applied also when a 
semiconductor wafer and an attaching part 1 1 are not parallel. 
[0045] 

[Effect of the Invention] the attaching part by which the taking-out close equipment conceming this 
invention adsorbs a tabular object as explained above - the attitude direction of a crookedness arm ~ the 
center of rotation — carrying out — a necessary include angle ~ since it constituted possible [ derricking ] 
in ****** and the direction of his statement while constituting pivotable, when the tabular object and 
the attaching part which it is going to take out are not parallel, an attaching part can be adjusted rotation 
and/or by derricking so that it may be in a condition parallel to a tabular object. Therefore, the 
troublesome activity of adjusting installation conditions, such as a tabular object and a cassette by which 
a tabular object is held, becomes unnecessary, and productivity's improves. 

[0046] Moreover, by having formed at least two tabular object detection sensors m the attaching part, 
the inclination of the tabular object and attaching part in an one direction can be detected, and the 
inclination of the tabular object and attaching part in two directions can be detected by forming another 
tabular object detection sensor in a base further. Jherefore, it can adjust so that an attaching part and a^ 
tabular object may become parallel automatically based on a detection result. ^ 
[0047] Furthermore, since incorrect recognition is lost and detection of a tabular object can be ensured 
by using each tabular object detection sensor as an electrostatic-capacity sensor, dependability becomes 
high. 

[0048] Moreover, if the storage means with which the control unit was equipped by using angle of 
rotation and the forward-and-backward inclination include angle at the time of an attaching part being 
adjusted as adjustment data is made to memorize Since an attaching part is controllable for every 
cassette which corresponds based on adjustment data with a control device, The taking-out close of two 
or more tabular objects and the taking-out close of the tabular object between two or more cassettes are 
performed smoothly, and it is not necessary to operate neither a cassette nor taking-out close equipment 
beforehand, and to adjust mechanically, and productivity improves. 



[Translation done.] 
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m-(om^mum-<r>^mzii. mmnimia 

-Rx/^-commm\ii-t y-f-^zx-^xmrniKT)^ 

mRx/mm!^m&^tihmm i izmffmmx 
mm. 

sstftaioaass-WL. ^mz^i1mmmtii■t^f^ 

mmlmlii■ty^-■^zx^xmmmtEi:^s^iii L^^ifi 

2 f.ztsmm.'H.mm.. 

zm^mzi. -> xmm<r>^^m\^tufw^\i!>^ 
y^-x'hhmm 2 ttz^i 3 tcie««ji8{iiAiia. 
[i9*«5] mimmiimmw>zi.^xayvx3 

wr-'^bLxmmm.i.zmx.tc.tm^mzum 

mmmm-^fim-m. i t&a iz^mfnm^xm. 
s, 

[0001] 

[0002] 

[«e*os«] I c. LSI m<7>'mi}^mmt.zmm^^ 
[0003] ^ogffliisia4 o{s. JWfflHuo^iiaiWj'^^x 

-ASrlR?g-f S * -fe -y h 7 0 &0Mgffi'Jf*O^ft'> X - 
-'N^UKS-f «y h 7 1 *<«a$ix&*-fe -y MSS^ 
73, 7 4t. ;!?-fe-y h7 0*>^><7)^*'^x->'NiO^ 
ai^7t{i;&-b-y h 7 l'V^O^^«^•:?xW^<7)jKASr^T3 
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. JlStiiASS4 It, ^mW^ 3.-^^i~^<r>&M\zm. 

^^mk-rhm-mm-m 3atfmz<oj»j*¥S4 
Ab. ±.mz^w^x-j^t:m\mt^A'^<r>^^ 

'•/■7T-'f)\'A5. 4 6, 4 7. AS^mtfz^-yr- 

~:f)VA 9 b , ^^A- •/ ^T-7';^^^«^$^^^/^^ft 
'>x->'NWS:?9fgil-rs?3fHiJ#S5 0 . 6 0 . SffiOf^cO 
iii#*'^7x-A?:^#-r2.a}tiia6 2 i:^:fili•CV^ 

10 [0004] ;«'-te-y hTOfcti, Ml OiZTntiolzm 

H'MiO^f^s'^xWNWl, W2, • • -jEi^ffiSciRS? 
iiT 0 . MlilAg* 4 1 J: -5 T 1 t^rfo f ./ T >y 

7-$^x-r+^i:^^i5-frT-y;P4 2i2i®$ixi.. -etT 
hbmzm-t^w&^m smmt^zbizi-^x 

i-Y'/^7—y)\^A 5ffMWiZh->t:'1-^ y9'f—'f)V 

[0005] mz. ^-y'f-^)VA 9*M^SIIHE 
20 tT^+>y^'T-r;U4 6tCffiJ$$*l/c^*'>x-A 

I.. 

[0006] gfffl^SS 0<±>^7^ FSB 5 1 t^^ix 

•c*50, mm}mzmmtu^if^Yv-)V5 2\izi}^ 
±Tirti.<otf#-5Tewj#S5 0 hiym^m^b 

[0007] ^^C, ^9fHlJ*S5 0^^feV^T(i, l«5 

4 t3lj!SSixSiS:tri6iKie^S*t^cxfy h';U5 5co5fe 
30 ^Cvn^yiJ' 5(>iitLXWmt^'i-)\^5 HfiWt^tl 

TfcO, WW*-f-;k5 7<?)Ta5t{iffiTOJffl<OBffi'Jffi 
55 8*^li«S^irv^l). -eLT, iEiiiS5 4(clB»)$ 

*«llIi|6L^rA«^>l3fB>J#a5 0*qFI^L, EC-r&gffi'Jffi 

5 5 S^iij^^fto^x-^NWO^tSMLT 

[ 0 0 0 8 ] ^A- -y ^' f -y;1^4 6 iXTt^f*: 
-^xWNWJi, ffigffiijol^i^-yr-y/l^4 9**mS 

n^m^h .1 fc J: 0 ijffii^s 6 0 mrizmMn 

40 <;jix, gWi)#a6 0<0J3fH'J*-f -)V5 9tcil«$ii/>:tt 
±tf?3fH'Jffl«0»fH"JaS5 6 1 <nm S:SttTSBijWt±tf 

X -vM±i5Wl#S 5 0 <r)-^\<zm.mhti. 

[00 09] ^ttJCKOi^, ^-yr—y!UA9<r)m9K 
mttZi-^r •y^T-mX'A 6*»'(aa LT V^y-cfiSWif-v 

•y :?T-y;^4 5*<eiij6<iic[aawit'c><xs . lt. 

;^-fe -y h 7 0*»4>i}i:t:BfH'H-«.^W»'>x~A*q8ai§ 
ixT4"C^^i5-y-r-:7';l'4 2(caS§ii, ^W-^h^ff^ 
50 l|-i0ffiaS#g4 3tCj:oTf-+ yj^r- 
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[0010] Z<r>j: 0 (c. -y h 7 0*»^>)i<X*SK* ffiJliAga-C'&o-C. ^WsmBimth^^t . 



[ 0 0 1 1 ] t it±ifmwmh'>fz^^tii^:ii mm^mizmi^tihmtiiP^^mimth. 

WN(i, Sg-c7)M)I#S4 4{Ci:r)T^?^gl6 2{C^ [0017] tt dOMtBAJISJi. ftJ^gP*^ 



TJi, 119&t^01 1 (A) ic^i^tc. «J^7 7 ?ESr1^aiL'5r*<^>«l#geiOjl5i^r|6)$r4"i:^i: UcEllKft 

011 ( B ) c7) J: a 7 7 >y h 7 0 rttiii j$ia5at/mz<7)3a^tc*a<7)aa5iSrir l . sgsw±« 

mmhtitz^k. mil ( c > ^ j; 3 1 1 m ^-<r>wimmi-^y'f-. y^-m.mm.\^-^y^- 

T±#LT-eo^®*'^x-.'N5r(R«gP7 5, 7 6{::J; aVBH<7)«^*ft«iaj-by9--t J:oT««aco#l£S: 
-:.T«RifL..01 1 (D) <7)J:d(C«J#^7 7*>'mjS-t 20 m^L^j:ifihmm<nmk-n^i'^'L'-tLtzm:^^t 

onjttcff a/tJ^)tc(i. ffiaiASIS4 1 co«J$gP7 7 1 -fey^^-ii. f?fl:«a<0»cJ: oTSI^tOiMES:^ 

i.«> 0 , c:*i^>{ceHL-cj(fiaiAiia4 1 co«^gi57 7 t ^mmtcmw 

tij-^'jVl O^l.zWm^ixfzWmitti^'f-mz^jih-^j: t-fh. 

\^^^i)^hh, Cicoi 0 \,Z^m^l 7 30 [0018] Z.<^X 0 l,zm^$timtiiP^m.X'ii. Wi. 

pjjticff ozb 1 «jtsi57 7 1 'L^b ixmwnmmm^mzmj&ti bmzmi^Rx/ 

^bt^w^'^b^ih i. 0 iiz^-t -y hwm^ 7 3. 74tfz mf^i,zmm^mi>zm^Lf:irzi^. mmtx o bti 

imtii}<mw4icr)Bmmi^smthm<om^j:im wmbumibi}^'^^TKi:\'^^^iziim^i's\m. 

i}<£-mb^j:l. X//tfziimm^-^h:ibizX '9fii«!t*Ji:W=Sr«® 
[0014] ttz. mi¥mS6 2<,zh^^X^^^ixtzWi. J: a izm&t^ Zb^K't h. 

«!^^ f y T •/ r Lr«iia5A^a4 UCi -5 t:;«-b-y [00 19] tfz. ^-'5:<ti>20<7)^«^<^anr>'^f 

6 2«o«i# ^wm.-th'mt'^h "9 . igt=!»tBA^a4 1 ^{zi5\'thmmb^^b<mt zbm- 

b<r>mMmtiLsm^comi:><i^'mb^j:i. ^i. 

[0015] ZCDX 3 IC. Jitii7*^a&fflv^T«tt1^!)S: [0020] HC. #«j^^^ai-fe>-9--S:ffSS*-fe 

ffiasii^ctiSlAt- i.%&tt>v^-C{i, :K«t)*>'JtKSSix y^-b-rtZbizX'O . mmtfi^j:<^j:'0 , Umnff) 

sgs^i»ajAiiswi^^^)«jfi^rf^«^-r5 c t ^ mm^mmiz'fT ozb t/^x-^ h . 
<mmi)'-oPimizmmi^miiiX'tizticm&i^t [ o o 2 1 ] ttz. ^^s&A<^^tifzfi^.co'^mnm& 

Tv^i.. x/mammimmT-i^b Lxmrnmrnizmitztm^ 

[0016] mzmm^^xismi. mmmw:icxr>x9kn»iziy 

mmi:mm-^fzi!b<o^m ±imm^mmi-ifzib ha-ju-ri^ibm-^itzib. wM^m^^(^m& 

omfrW^St W^ti. -y h rtfciR«$il/c 50 A, W^co^-t -yhb <^M'>fzX'ff)mm(7)mtiiA<^^ 



-^\mit'<.Xi>-^'y h7 1 iZiR^^tih, 
[00 12] 



m-ty^-ti^ti^timL^tL. m~(r>mikmkiii-i^y 
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[0022] 

ic^tffiaiAiiai os-wcwciMBfl-ri.. ^irfc. ^ 
[00 2 3] z(om^^Mw.ioii. m^mim-ti 

~7-J^ 1 3mm-7-J^ 1 4 

mz^-T-M, 1 3 ^isiiiii§-ti-?>s-r-Ajfe[n]|{)^ 
[0024] 1 1 li^mmzm^^tL. 1 9 

*>*>^-<0$1^2 0 bm~<D^^2 1 t*<|^^r|6lK 

o^i$a52oay^ii~<7)3a$a2 itfo^ffiwi, 

£i»^l«Jt-rS^-Oia?|gl52 2Jlt^'l|Z<0®?|g|52 3 

miitmz. m-'^im.wiiii-^yt-24m/m 

[00 2 5] ZZ-C, m-<0«R*^aHr>'-9--24. 

?gz£7):K*»^aj-by^f-2 5aymHo«»^ai-fe 

>-9-- 2 6 LTti, ^Jxtf «*ctlO«jat i -^Tiftt 

■ti.ifi:i^ffi-fey-t-Srfflv^?,c:t*>'T'*-i., tfz. y 

[00 26] fti^ssi immsmi 2ii. m-r-A 
5izmi^iixm-T-j^ 1 3*%ii]irr 

-A 1 4 t > mz±rwim i s tc i ssinr 

[00 27] tfz. Un^l Uimi^l2l>zmi^ 

ii. msizmmi^Ammm^zmm'^mx'h 
itmz. m4iz7F:i-<^mfimx'h^iEm&ifj^pm/ 
mmij\^Qcoifmz^m-simt^j:'oX\>^h. 

[00 28] ZZT. Ig»a512<0rta5tc«, mSiZTp 

•fioiz, 1 1 Srii4 izmttzsE^mif^^pm 
m^ii\^Q(oiimz^$K^it&mmx'hhm-'<r>^ 

-9 27b. 1 1 ^0 3 fc* LtzmH^ARX/m 

■}jn^(r)ijmzmm^-thmmx'hhfii~<n^-if 
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[0 0 2 9] ^-<r>^-i'21<r)WtWt^2 9im%M3 
ObW^^ivOi^. mm^29tiiW.-<r>'t-9 2HZ 

mi^ixxmmh<r>\,z^\ymm.^3 Qmm:fm^ 

fc^oTV^I,. ttz. IIllSa53 0t;<illZ<0^-^2 8 

tm'&^ti. y^-cr>=t—^2s<r)mm^z{iif^-)VA-'=j 
3 1 ii^m^^tixa 0 . z<r>-!f^-)v^'J3 1 

[0030] 1316353 0(i:?Sj*g|5 1 1 b-W\.zm^^iX 
tz\zyi^3 2bm^3 3\,zii\^xmi^^\,z^-^L. 

10 JgKIaI^sa53o^fc>>'3 2fc{iA*;^34fci:oT)^«s 

$iiTii 0 , VN*:^3 4{it yv'S 2 iintUmzi^m 
tlX\.^h, 

[0031] n-<n^~'9 2 sifimi^ix^s^^msr^ 

■ 05 {C^l-J; d {Z^ 5fe^a53 1 a*iSt$ai3 2 atC 

[0032] -n. m 6 (c^^-r J: 0 mzsot-^- 2 
8oieii{: J: 0 ,-}<-;w:t>>''3 1 *^'5l*»ixl>:fri^{c^irt 
yN'^34<0:J]tJ:o-Chyi^'3 2<^Ta5*^'J¥LtB 
20 §it. -eiXtCffV^fili^aSl l3W^r|6lA<7)^r[6ltfflI|ll 
if>~)V^i^3 imLd!,^tih-HHz'^m 
h t . 9tmm3 1 aiimmUS 2 aizmV^j:t^t>WL 
TVKC:i:icJ:0fc>>''32c7)±gl5*JffLai$ix, -eix 
fcffv^fiy^gpi iA^*|6iA<o:fri6itiiS«rf-5. i<0J: 

d , b >- i^' 3 2 *>'^^a5 3 3 2: 4"i:^i: t T ^-TflA^u? 

^ri«ri(ciHiiiiL. ^tiizm^m^i it^mwrrm^ 

[ 0 0 3 3 ] t yi^'3 2at^fiiJ^gp 1 1 cortgpwiig- 

o®?igi52 2at>'^zcoisaigi52 3iz»mi-m3m3 

30 5*^'Jgfig§nTfcO, ia?IS&3 5(i[H|!i£g|53 0{CteV^T 
u-rJ' t>-x3>f y h 3 6S::frLTiR5lj!SKajiLTl> 

I..- 

( 0 0 3 4 ] II 1 tcs^ L7t;<?-fe >y h 7 0 l;:JR§$it7t* 

tt^wc^x-nwi i:mai-tinii^iz^^^xmmt 

40 [ 0 0 3 5 ] i-r, H 1 tca^V^TiJiBB1-S b.t)-^-/ 
(i, «^a51 ltr#Sf*c'>iWNWl<7)T*t3tA§-^ 

I, , t T , m-<^««i^ai-fe yif- 2 4 1 
■mm!,^ y^- 2 5 1 *<iiiB$(ciji^(*'!7 x wnw 1 <?) 
^mtauzb^ii. ^^-^ X 1 1 fiu^pgp 1 
1 b *-'T^Tt^:-^ Tii 0 , 1 1 s:i^-ri.jej^3&« 

■ [00 3 61 L*»t. ;?&-byb«S^73tffl#*«*>-5 
;t'5mA^Bl 0*5iiiv^riSB$ttTV>3t')-rSit 
50 (CJ: 0 . fi^;t«fll8 ( A ) iz^-tX diz. :^-t-/h7 0 
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iNPfift'^x WNW 1 «0+X:^[6lcO««|5*i-X*l6l<Offila5 

[0037] zcn^li. US ( B ) ics^-r J: a tc. ft 
1 1 S:4^ft'^'x-AW 1 <7)T*-fc:aA$ii-T t , 

$:«BgtS^ZcO^-^'2 8c7)IBI!ifcJ:'?. ftj^gSl 1 

«^^aj-b y-t- 2 6 ^'ttT-^ < ll-<OS[«!BriJ!aj-b 
y-^-- 2 4 Rt^SI~<7)fl?4^!t%1^||iHr >-Hf- 2 5 J: o T 
t^'^iic'fx-AWlSreiaitS^t'ftjtgBl li03fe« 
a{^ifli*(«0A«:6rt6l(ci(tii!i$-t*-. 08 < C ) o 

tc, e^j^asi l^±#$-ti:Tm-<Oig?ia{2 2&t/fSir 
«®?ia52 3{cJ;oT^{*:'>x->'\WlS:®«U, II 

8(D) [zmi.oi,zmm-h, 

[0038]-*. 08 (A) - (D) ^MfcttiSlC. 

im-}imffy^^f,zm^'±h:ik\izi:*)m^i i 
•cjsai-ri.. 

[ 0 0 3 9 ] t !t , -y h 7 0 CJR§S*l^^«5'> 

x-Atffi^gpi it*«Y!|!iii^ri«i]{=fcv^rTO==5:^'r 

-^'2 7<OWCJ:0. E4{cS^UciElHl!|S:&|6]P*^c 

\iwmi5\^(^<r>iinzmm i^img^-iirscifcK 
mLxmcth, 

[004 0] sc. ^W"^ itifi. 
yMii\^mYWi\^comi^zii \> ^x^m-ti:\^m^ t 

m\fi\ptfz\mmwj^(^(nijmzmm^ht^ 

a3t^L3tfflrS-|6iAi;t{i1lff^ri6iBo:*i«iifc«iqj 
ift$-fr5^fc(cj:0. ^ft-^x-AWitft^i 1 

[ 0 0 4 1 ] S He* tfc J: 3 tw, ISajAilB 1 0 fcW 

ffii|ffllga3 7*>'tg^5nTfcD. iiO$lJfflI5lffl3 7{Cj: 

-iX^mm i<r>mm^^m. ±t»i, iiiisr-iSL 
'zi,i)^^'mff)sm^ms^mjLx\^hfzib. 
tLXsm^^h^ttf^x'^h. m^x. ^m^^- 

AW2. W3. • • • l,z-:>\yXii^<Osi^$^t:niSfz 
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[0 04 2] ^/t, WIttft^*WCl3<.^Tfl^L^09cO 

gfH"JJia4otwfcv\-c«. i»aj«o;^i-c^<. i3fffl. 

f*«^|i^«s'> X -AS: -y h 7 1 {CjltA-r 4 O 5 # 

•■/hlOt mmiZ. V h 7 1 iZl^^^ilfz^i^^ 
x.~->\b9k^Stl lti)^T<f^z^j:hXdl>z^nUl IS: 
llH£aV/^fetiMtii)S*T'?-<0fl|«2:fJfflIilJf 3 7 

ofBit^a 3 8 tieii$-ii-T *3{t<f . ^(^tm^mzm 

-^^mU 1 1 S:iliWqJi!j&l>'/*^v:{illl!i6$-t=5r*>'^>Si 

im<mmj:m^^ o zk^j:<mxmmmiz^ 

dZtt<X'^^, 

[ 0 0 4 3 ] m-<r>mmimiii-ky^-2 4 , m 

tr- 2 6 i X -AW(:7)#4iO%i|(7)f MO 

temtcoV^Tti. t-^'-3 9tC^$-tti.Ci:*i-C# 
m-<0««^«!l«!aj-fey9--2 4tmz<7)« 

«!i^!i^ai-fe 25 1 m^commmta-i: y^- 2 e 
20 TNG J tm^-ttm. ^«c':?x-a 

IZt I. . r N G J Uz *) 

•fl. J: d (c L-CJj-'<U-:J'lc^lc:»I'?>-ttS J; o l,zth 
ZtimtL^\ 

[0044] *ll^£0»®tfeV^T{i:, ^i^^x-J\ 

mtax-th^^mizmfxmBMUzijK ^ft-^x 

tz. :^-t-y h«>A>iOMaiai^^-fe-y b'\oai}Aco;^'5r'o 
-f. 09{C:^Uca?*SI*6 2tCi>V^T^f*'>x-A 
30 S:«J%^S;^ty-f-f— 7';l'**1iV^Tt>»}. 

[0045] 

Aiiaji. «x«fts-ia«-ri.fti^gi5$:Sfir--^03iji 
Ui^i^^'p't^b ixfjiwnmm9£^mm^-ti 
izm^^mmmzmm-^mizm^uzfzib. mm 

mi:\3imm/irziimm^^izbizx mmi 
40 bTm^mi>z^j:ix 0 izmmthzbi^Tth, ^-^ 
X. ««!fis^, mmij^m^tih^-^-yy-^ms^ 
mmm-ti^ff)mhi,\>^mii'^b^j:<o . ^jSttt 

[0046] tfz. 'y^j:< b h 2':>(m.wmm^y^ 
-i^sm^i,zw<ftzzb^x*). -u^iizanhwmi 

bm^b(r>m^:^m-ttZbti^X't . HtcSS5tt 

0 --^nwmmi^ y^~imih zb^zxo.-ij 
\^izm&mmib^t^b(^m^miii-t&zbti(X' 
#1.. ^-^x. ^mmzm-:s^mmzsL¥f^bm^ 
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[ 0 0 4 7 ] set, ^«*^^ffi-tr yr-2r»«^«-b 

10 0 48] tti. mm^^w^m(r)mn&R 

mz^m-^xam. mmm'^izX'}xm&T-:^iz 
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